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(57)Abstract: 

PURPOSE: To provide an ink-jet recording device capable of 
preventing a crosstalk by simple constitution and capable of increasing 
a maximum driving frequency. 

CONSTITUTION: A head control signal preparation section 1 prepares 
each signal of an FCLR signal, a BIT SHIFT signal, an ENABLE signal "^S^S— 
and a DAT/DIR signal on the basis of a reference clock. Address data tifgS 
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for reading data from a memory 3, in which printing data are stored in 
response to printing modes, are prepared by a mode selecting signal. 
As for printing modes, all the nozzles are divided into two groups. In 
each group, nozzles are divided and driven, that is, (2n-1)th nozzles, 
where n expresses positive integers are printed in order block by block 
first, and then 2nth nozzles are printed in order block by block. 
Accordingly, ink is filled sufficiently, and the maximum driving 
frequency of printing can be increased. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an ink jet recording device. 
[0002] 

[Description of the Prior Art] Conventionally, two or more nozzles are prepared in the recording head of an ink jet 
recording device. Therefore, from the problem of actuation power and dot location gap, a nozzle is divided into two or 
more blocks, the nozzle within one block is driven simultaneously, and the printing method of the division actuation 
mold which sets time difference for every block and carries out sequential actuation is performed as indicated by JP,3- 
278960,B and Japanese Patent Application No. No. 21763 [ four to ]. Furthermore, in order to reduce the cost of a 
recording head and a recording device, a recording head is produced by the manufacture process of IC of having used 
Si substrate, and said division actuation type which consists of a heater element, a shift register, a driver element, etc. 
of driver is constituted by one. 

[0003] Drawing 3 is the perspective view which fractured a part of example of such a recording head, the inside of 
drawing, and 1 1 — a heater wafer and 12 -- for a heater and 15, as for a pit and 17, an actuation circuit and 16 are [ a 
channel wafer and 13 / a pit layer and 14 / a nozzle and 18 ] ink reservoirs. The heater element 14 and the actuation 
circuit 1 5 which constitutes a division actuation mold driver are formed in the heater wafer 1 1 , and the pit layer 1 3 
which consists of photosensitive polyimide etc. is formed on it. The pit 16 is formed in the location corresponding to a 
heater element 14 at the pit layer 13. A silicon substrate is used for the channel substrate 12, and the nozzle 17 and the 
ink reservoir 18 are formed in it of anisotropic etching. The heater wafer 1 1 and the channel wafer 12 are stuck, and a 
recording head is constituted. 

[0004] Drawing 6 is an example of the timing chart in the case of printing by this recording head. In this example, dot 
density 300dpi and the number of nozzles are set to 128, this is divided into 32 blocks and simultaneous actuation of 1 
block the 4 bits is carried out. If the nozzle of 128 is set in order with the 128th nozzle from the 1st nozzle, the 1st 
nozzle thru/or the 4th nozzle will be the 1st block, and the 125th nozzle thru/or the 128th nozzle will become the 32nd 
block below at order. In the forward direction printing, printing sequence performs sequential division actuation from 
the 1st block to the 32nd block, and, in hard flow printing, sequential division actuation is performed from the 32nd 
block to the 1 st block. A reference clock defines the printing interval of 1 scan which prints a whole block, and a FCLR 
signal is inputted in the standup. At this time, in the standup of a FCLR signal, the level of a DAT/DIR signal is 
detected, if it is L level, the forward direction printing is performed, if it is H level, hard flow printing is performed, and 
printing of 1 scan is started from a head bit to a termination bit. It is BIT for four nozzles one by one from the head bit 
after the FCLR signal was inputted. The value of a DAT/DIR signal is latched in falling of a SHIFT signal (bit shift 
signal). And the heater element to the latched data drives only the period when the next ENABLE signal is active, and 
ink is breathed out. While an ENABLE signal is active, the data for the four following nozzles are latched and it drives 
to a termination bit one by one. When it prints by such actuation approach, a difference of the actuation period of a 
nozzle serves as gap of a printing location, it appears, and the problem that the dot which should be located in a line 
with a vertical line will incline is on a record medium. Therefore, the include angle which is on carriage about a 
recording head was given, and installation and this gap were amended. What is necessary is just to set whenever 
[ setting-angle / which can amend gap ] as the include angle according to the relative displacement of the printing time 
difference between 1 block of the first 1 block and last, and a recording head and recorded media. Although such 
conventional printing mode will be called the 1st printing mode, as the printing result by this mode is shown in drawin g 
4 (A), a printing dot serves as a printing line of the shape of a straight line without dip. 

[0005] However, by the actuation approach by such 1st printing mode, since 4 bits was driven simultaneously, an ink 
refill did not catch up with a cross talk, but there was an approaching problem that the highest drive frequency was 
restricted. In order to prevent such a cross talk, when lessening the simultaneous actuation bit or, adopting as the 



.actuation driver of a recording head the interlace which makes the bit which carries out the regurgitation of the ink vary 
on the other 'hand, circuitry became complicated, the chip area of the recording head produced by Si became large, and 
there was a problem of leading to a steep cost rise. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the situation mentioned above, can 
prevent a cross talk with an easy configuration, without complicating the driver carried in the recording head, and aims 
at offering the ink jet recording device which can raise the highest drive frequency. 
[0007] 

[Means for Solving the Problem] In the ink jet recording device which has the actuation control means which this 
invention constitutes many ink regurgitation nozzles from two or more blocks as 1 block for two or more nozzles of 
every, and is driven for every sequential block In invention according to claim 1 said actuation control means Each 
block is driven by the predetermined printing pattern which nozzles respectively fewer than the number of nozzles of 1 
block drive. It is what carries out sequential actuation of each block, and is characterized by having the printing mode 
controlled so that a head scan is performed and all nozzles drive with the head scan of multiple times. In invention 
according to claim 2 said actuation control means While driving all the nozzles within each block simultaneously, the 
head scan by which sequential actuation only of a part of blocks is carried out is performed. It is characterized by 
having the printing mode controlled so that all blocks drive with the head scan of multiple times, and sets to invention 
according to claim 3. The head scan in an actuation control means according to claim 1 or 2 is characterized by being 
an one direction or both directions. 

[0008] Moreover, two or more printing modes are formed and this can be chosen according to printing speed. 
[0009] 

[Function] According to the printing mode of this invention, a cross talk can be prevented, an ink refill is fully 
performed, and the highest drive frequency of printing can be raised. Moreover, an actuation control means is not 
complicated. 
[0010] 

[Example] Drawing 1 is the block diagram of the control section in the ink jet recording apparatus of this invention. For 
the head control signal creation section and 2, as for memory and 4, the address generation section and 3 are [ one / the 
data origination section and 5 ] the data-conversion sections among drawing. A printing clock, a printing start signal, a 
printing terminate signal, and a mode selection signal are given to the head control signal creation section 1. A 4.5kHz 
reference clock signal is used as a printing clock. The head control signal creation section 1 is a FCLR signal and BIT 
based on a reference clock. Each signal of a SHIFT signal, an ENABLE signal, and a DAT/DIR signal is created. A 
printing start signal and a printing terminate signal are for setting up the period which drives a recording head, and 
create the address data for reading data from the memory 3 in which printing data are stored by the mode selection 
signal according to printing mode. As for the data by which reading appearance was carried out from memory, the 
DAT/DIR signal which parallel serial conversion is performed in the data-conversion section 5, and is suitable for the 
mode further chosen in the data origination section 4 is created. 

[001 1] Drawing 5 is the block diagram of one example of an actuation control section. For 4 bit-shift register, and 22 
and 23, as for a 32-bit bidirectional shift register and 25, a latch circuit and 24 are [ 21 / an AND circuit and 26 ] heater 
actuation circuits among drawing. A DAT/DIR signal, BIT A SHIFT signal, a FCLR signal, and an ENABLE signal 
are signals explained by drawing 1 . Moreover, the recording head used in this example is a thermal ink jet method with 
which 128 nozzles are formed by the consistency of 300dpi, generate air bubbles with a heating element, and carry out 
the regurgitation of the ink, as drawing 3 explained. Therefore, 128 AND circuits 25 are formed corresponding to the 
heater which is not illustrated, and control the heater actuation circuit 26 by the output. In this example, since 128 
nozzles make four pieces 1 block at a time and sequential actuation is made to be carried out, one input of each AND 
circuit carries out every four AND circuits in common, and is connected to the output terminals Ql, Q32 of the 32- 
bit bidirectional shift register 24, respectively. 

[0012] By the FCLR signal, it is reset by 4 bit-shift register 21 and the 32-bit bidirectional shift register 24, and in the 
standup, a DIR signal is latched for a latch circuit 23, and the shift direction of a 32-bit bidirectional shift register is 
determined. BIT It is the clock of 4 bit-shift register 21, and is the falling, and a DAT signal is incorporated, and a 
SHIFT signal is the standup of an ENABLE signal and is latched to a latch circuit 22. Although only the period of "H" 
drives the heater actuation circuit 26 and heating of a heater is performed, since the latched DAT signal is given to an 
AND circuit, and the 32-bit bidirectional shift register 24 is shifted by using an ENABLE signal as a clock, as for a 
heater, sequential actuation of the 32 blocks is carried out every 4 bits. 

[0013] Drawin g 7 is a timing chart in the case of printing by the recording head by this invention. In the 2nd printing 
mode and the 3rd printing mode, you may think that the FCLR signal used as an actuation start signal is outputted on a 
twice as many frequency as this here compared with the 1st printing mode (the usual printing mode) explained by 



drawin g 6 . It is created on the basis of a reference clock, and a FCLR signal is an ENABLE signal and BIT. A SHIFT 
signal is created on the basis of a FCLR signal like the 1st printing mode. 

[0014] The DAT/DIR signal in the 2nd printing mode is created so that it may be printed by turns with the 1st, 3rd, 5th, 
and 7th the 125th and 127th nozzle, and the 2nd, 4th, 6th, and 8th ... and the 126th and 128th nozzle. Therefore, the 
heater element which was created so that it might be created so that it may be created so that, as for a DAT/DIR signal, 
the 1st and 3rd block [ 1st ] nozzle may be first printed simultaneously by the first FCLR signal, and the 5th and 7th 
block [ 2nd ] nozzle may subsequently be printed simultaneously, and sequential printing of the odd-numbered nozzle 
might be carried out for every block at the order of the following, and was latched by the ENABLE signal drives. By 
the following FCLR signal, first, it is created so that the 2nd and 4th block [ 1st ] nozzle may be printed 
simultaneously, subsequently, it is created so that the 6th and 8th block [ 2nd ] nozzle may be printed simultaneously, it 
is created so that sequential printing of the even-numbered nozzle may be carried out for every block below at order, 
and the heater element latched by the ENABLE signal drives. 

[0015] The DAT/DIR signal in the 3rd printing mode is created so that it may be printed by turns with the 1st, 2nd, 5th, 
and 6th the 125th and 126th nozzle, and the 3rd, 4th, 7th, and 8th ... and the 127th and 128th nozzle. By the first 
FCLR signal, first, a DAT/DIR signal is created so that the 1st and 2nd block [ 1st ] nozzle may be printed 
simultaneously. Therefore, subsequently It is created so that the 5th and 6th block [ 2nd ] nozzle may be printed 
simultaneously, it is created so that sequential printing of the nozzle in every 2 bits may be carried out for every block 
below at order, and the heater element latched by the ENABLE signal drives. By the following FCLR signal, first, it is 
created so that the 2nd and 4th block [ 1st ] nozzle may be printed simultaneously, subsequently, it is created so that the 
7th and 8th block [ 3rd ] nozzle may be printed simultaneously, it is created so that sequential printing of the nozzle in 
every 2 bits may be carried out for every block below at order, and the heater element latched by the ENABLE signal 
drives. 

[0016] That is, in the 2nd printing mode and the 3rd printing mode, although a recording head is driven on a twice as 
many frequency as this, 2 bits of nozzles will be breathed out at a time by turns. 

[0017] On the other hand, the 4th printing mode may think that the FCLR signal used as a scanning start signal is 
outputted on a twice as many frequency as this compared with the 1st printing mode (the usual printing mode) 
explained by drawing 6 like the 2nd printing mode or the 3rd printing mode. An ENABLE signal, BIT Although a 
SHIFT signal and a DAT/DIR signal are created on the basis of a FCLR signal, the 2nd printing mode and the 3rd 
printing mode output only the signal for 16 blocks, and only a half nozzle makes them drive it by one FCLR signal to 
being created so that the signal for 32 blocks may be outputted. Moreover, a DAT/DIR signal reverses and outputs the 
signal level for every half period of a reference clock in order to determine the printing direction with the signal level 
of the standup of a FCLR signal. Therefore, the actuation sequence of the printing nozzle driven by the first FCLR 
signal and the following FCLR signal is reversed. That is, by the first FCLR signal, the 1st thru/or the 64th nozzle are 
created so that it may be printed for every sequential block, and by the following FCLR signal, DAT / DIR signal in the 
4th printing mode are created so that the 128th thru/or the 65th nozzle may be printed for every block of a reverse 
order. 

[0018] Drawing 4 explains a printing condition. Drawing 4 (A) is in the printing condition when printing in the 1st 
printing mode, and drawing 4 (B) thru/or (D) show the printing condition when printing in the 2nd thru/or the 4th 
printing mode. As mentioned above, since the dip of the vertical line depending on division actuation was amended, by 
drawing 4 R> 4 (A) which showed the printing condition in the 1st printing mode which is the conventional printing 
mode, it is a straight line mostly. On the other hand, in the 2nd printing mode, the 3rd printing mode, and the 4th 
printing mode, depending on each control system, it became location gap of a vertical line and appears. However, this 
amount of location gaps is not so large, and is level which does not pose a problem. 

[0019] The drive frequency in such printing modes is explained. In the 1st printing mode explained by drawin g 6 , the 
1st thru/or the 128th nozzle are continuously printed for every sequential block from the 1st block to the 32nd block. 
This limitation that an ink refill does not catch up in the state of printing serves as the highest drive frequency. Then, 
after printing to the 32nd block, as shown in drawing 6 , the printing idle period has come till the block [ 1st ] following 
printing for the ink refill. 

[0020] On the other hand, in the 2nd printing mode and the 3rd printing mode, in the condition of having carried out 
sequential continuation and having been printed from the 1st block to the 32nd block, the number of the nozzles to 
drive is the one half in the 1st printing mode, and moreover, all the nozzles within one block do not drive and it is a half 
nozzle. Therefore, the period which can be driven in consideration of an ink refill from the 1st block to the 32nd block 
is a period shorter than the half period in the 1st printing mode, can do one period of the reference clock of drawin g 7 
shorter than one period of the reference clock of drawing 6 , and can raise the highest drive frequency. 
[0021] Moreover, in the 4th printing mode, although it is the same as the 1st printing mode, about an ink refill, in 
printing to a half block, the frequency in which an ink refill is possible is sufficient as all the nozzles within each block 



.driving one by one from the 1st block, and it is possible for a frequency higher than the 1st printing mode. [ of the 
highest drive frequency ] Moreover, printing sequence of a block of the second half was made into hard flow. 
[0022] Drawing 2 is a graph which shows an example of the highest drive frequency when driving in each printing 
mode. As for 6.5kHz and the 4th printing mode, in the 1st printing mode, the 2nd printing mode of highest drive 
frequency is improving [ 6.7kHz and the 3rd printing mode ] 20% or more to the 1st printing mode in 6.6kHz, and the 
2nd thru/or the 4th printing mode to being 5.3kHz. 

[0023] In order to print at a high speed more, with high definition maintained, according to the pattern to print, the 
mode selection signal in drawin g 1 is controlled, and you may make it switch such printing modes. In printing of a 
high-definition character, since there are not so many amounts of regurgitation ink, even if the highest drive frequency 
is comparatively small, it does not become a problem, but since it is suitable, the printing mode most advantageous to 
location gap, i.e., 1st printing mode, of a vertical line, this is chosen. On the other hand, in printing of a graphic, in 
order to perform image processings, such as error diffusion, location gap of a vertical line does not pose a problem, but 
since there are comparatively many amounts of regurgitation ink, it can be said that the printing mode, i.e., the 2nd, in 
which the highest drive frequency is possible the biggest thru/or the 4th printing mode are suitable. 
[0024] Each mode is explained further. A block number is set to n and n is set to 0-3 1 . When it does so, the 1 st block is 
n= 0 and the 32nd block is n= 31. Since there are four nozzles in 1 block, the nozzle number of the 1st nozzle thru/or 
the 128th nozzle is expressed with 4n+l, 4n+2, 4n+3, and 4n+4. n is 0, 1, 2, 31. 

[0025] All the nozzles of 4n+l, 4n+2, 4n+3, and 4n+4 are chosen, sequential printing of the printing pattern within 
each block is carried out for every block, and printing of one vertical line by all nozzles completes the 1st printing 
mode with one head scan. 

[0026] With a time [ 1st ] head scan, the nozzle of 4n+l and 4n+3 is chosen, sequential printing is carried out for every 
block, the nozzle of 4n+2 and 4n+4 is chosen with a time [ 2nd ] head scan, and sequential printing of the 2nd printing 
mode is carried out for the printing pattern within each block for every block. Printing of one vertical line by all nozzles 
is completed with this two head scan. 

[0027] With a time [ 1st ] head scan, the nozzle of 4n+l and 4n+2 is chosen, sequential printing is carried out for every 
block, the nozzle of 4n+3 and 4n+4 is chosen with a time [ 2nd ] head scan, and sequential printing of the 3rd printing 
mode is carried out for the printing pattern within each block for every block. Printing of one vertical line by all nozzles 
is completed with this two head scan. 

[0028] although all the nozzles of 4n+l, 4n+2, 4n+3, and 4n+4 are chosen and sequential printing of the printing 
pattern within each block is carried out for every block with a time [ 1st ] head scan, n comes out in 0-15, the nozzle 
has been chosen by the 4th printing mode, and as for a nozzle, n is not chosen between 16-31. although all the nozzles 
of 4n+, 4n+2, 4n+3, and 4n+4 are chosen similarly and sequential printing also of the time [ 2nd ] head scan is carried 
out for every block, the sequence of n begins from 31, that a nozzle is chosen comes out and has n in 3 1-16, and, as for 
a nozzle, n is not chosen between 15-0. Printing of one vertical line by all nozzles is completed with this two head scan. 

[0029] This invention is not restricted to the 2nd - the 4th printing mode, and various deformation is possible for it. For 
example, you may make it switch the printing direction in the 2nd printing mode or the 3rd printing mode, as the 
printing direction in a time [ 1st ] head scan and a time [ 2nd ] head scan was explained in the 4th printing mode. 
[0030] It can deform also in a printing pattern. When the number of n of a time [ 1 st ] head scan is odd as for the 
printing pattern within each block for example, in the 2nd printing mode The nozzle of 4n+l and 4n-K3 is chosen, when 
the number of n is even, the nozzle of 4n+2 and 4n+4 is chosen and sequential printing is carried out for every block. 
When the number of n is odd with a time [ 2nd ] head scan The nozzle of 4n+2 and 4n+4 is chosen, and when the 
number of n is even, the nozzle of 4n+l and 4n+3 is chosen, sequential printing is carried out for every block, and you 
may make it printing of one vertical line by all nozzles completed with this two head scan. 
[0031] Thus, when the printing pattern for every block is not the same, the combination of a printing pattern and a 
block may not be regular. That is, with a time [ 1st ] head scan, the nozzle of 4n+l and 4n+3 is chosen, the nozzle of 
4n+2 and 4n+4 is chosen in the remaining block in a predetermined block, sequential printing is carried out for every 
block, and you may make it printed by the printing pattern of reverse in the 1st time by time [ 2nd ] head scan. 
[0032] When the number of n of a time [ 1st ] head scan is odd also about the printing pattern within each block in the 
3rd printing mode The nozzle of 4n+l and 4n+2 is chosen, when the number of n is even, the nozzle of 4n+3 and 4n+4 
is chosen and sequential printing may be made to be carried out for every block. When the number of n is odd with a 
time [ 2nd ] head scan The nozzle of 4n+3 and 4n+4 is chosen, and when the number of n is even, the nozzle of 4n+l 
and 4n+2 is chosen, sequential printing is carried out for every block, and you may make it printing of one vertical line 
by all nozzles completed with this two head scan. 

[0033] The combination of a printing pattern and a block in this case may not be regular. With a time [ 1st ] head scan, 
the nozzle of 4n+l and 4n+2 is chosen, the nozzle of 4n+3 and 4n+4 is chosen in the remaining block in a 



predetermined block, sequential printing is carried out for every block, and you may make it printed by the printing 
pattern of reverse in the 1st time by time [ 2nd ] head scan. 

[0034] You may make it switch the printing direction also in deformation of these 2nd printing mode or the 3rd 
printing mode, as the printing direction in a time [ 1st ] head scan and a time [ 2nd ] head scan was explained in the 4th 
printing mode. 

[0035] It is not that by which actuation of the block in a time [ 1st ] head scan is restricted to the block of the first half 
also in the 4th printing mode. For example, the odd-numbered block is chosen and sequential printing is carried out by 
the printing pattern of 4n+l, 4n+2, 4n+3, and 4n+4. The even-numbered block is not chosen, but the even-numbered 
block is chosen with a time [ 2nd ] head scan, it is printed by the reverse order by the printing pattern of 4n+l , 4n+2, 
4n+3, and 4n+4, and the odd-numbered block may not be made not to be chosen. 

[0036] Furthermore, a block predetermined with a time [ 1st ] head scan is chosen, and sequential printing is carried out 
by the printing pattern of 4n+l, 4n+2, 4n+3, and 4n+4. Other blocks are not chosen, but the block of above others is 
chosen with a time [ 2nd ] head scan, it is printed by the reverse order by the printing pattern of 4n+l, 4n+2, 4n+3, and 
4n+4, and the above-mentioned predetermined block may not be made not to be chosen. 

[0037] Furthermore, other printing patterns are employable. For example, the nozzle of 4n+l is chosen and sequential 
printing is carried out for every block, and the nozzle of 4n+2, 4n+3, and 4n+4 is chosen, sequential printing is carried 
out for every block, and you may make it printing of one vertical line by all nozzles complete a time [ 1 st ] head scan 
with this two head scan with a time [ 2nd ] head scan. Moreover, also in this example, the printing pattern of a time 
[ 1st ] head scan may not be 4n+l, but 4n+2, 4n+3, 4n+4, and ******** are sufficient as it. 
[0038] In such a printing pattern, it does not need to printing be [ in one head scan ] the same. 4n+l is chosen in a 
certain block, and 4n+2 are chosen in other blocks. 4n+3 may be chosen in the block of further others, the nozzle of 
4n+4 may be chosen in the remaining block, sequential printing may be carried out for every block, and the printing 
pattern with which the remaining nozzles of the 1st time are printed with a time [ 2nd ] head scan may be adopted. 
[0039] Moreover, one nozzle does not necessarily need to be chosen for the printing pattern of the 1st time, and one 
piece, two pieces, and three selections may be intermingled. You may make it switch the printing direction, as are 
mentioned above, and the printing direction in a time [ 1st ] head scan and a time [ 2nd ] head scan was explained in the 
4th printing mode. 

[0040] Printing of one vertical line is not restricted to two head scans. One vertical line may be printed with 3 times or 
four head scans. The nozzle of 4n+l is chosen and sequential printing of the time [ 1st ] head scan is carried out for 
every block. For example, with a time [ 2nd ] head scan The nozzle of 4n+2 is chosen and sequential printing is carried 
out for every block. With a time [ 3rd ] head scan The nozzle of 4n+3 is chosen, sequential printing is carried out for 
every block, and with a time [ 4th ] head scan, as the nozzle of 4n+4 is chosen and sequential printing is carried out for 
every block, printing of one vertical line may be made to be performed with four head scans. Of course, it is not limited 
to the sequence which the printing pattern of the 1st time thru/or the 4th time mentioned above. A different pattern for 
every block may be made to be chosen. You may make it also switch the printing direction suitably. 
[0041] In addition, in the example mentioned above, although the nozzle in 1 block was made into four pieces, it is not 
restricted to this. Even if [ than it ] more, it is good at least. Moreover, the count of the head scan for printing of one 
line can also be chosen suitably. 
[0042] 

[Effect of the Invention] Without complicating the driver carried in the recording head according to this invention so 
that clearly from the above explanation, a cross talk can be prevented with an easy configuration and it is effective in 
the ability to raise the highest drive frequency. 
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y ? £ **i-e*i \Tat99iJ X/HSJ: 0 / X;P 

f** a- vT&xn/xMm&feKh & offlwthQi 

F - fc fc 1 1 4 > 9 Vx. -y F lEUfe 

SIS. 

£'fc t 1 Xn y 7 fc LTitR^Xn ••/ 9 THUS L . lift 

xd .y ? r k mmt&mmmmnth ivvv 

x-yMEflaSlfcfcwc. tt!EBIllM9¥fgtt. #Xo 

<oxd -y ?cofrtfm<mm $ *u 7 f x* * yzn% 

\>\ UREIcTyvy F**-*vT£TOXn7?>WBl&3 
-f^y'iv FIEMHSIil. 

a*. -*rtifcttjR*i«rr** i fc zmwLkthnim 

1 4fctt2fciE*tfM y?y'i -y FKfi^B. 
[000 1] 

[0002] 

[t)6*«>««] 4 y'i -y FfB&ISScOfeflK 
BKTO] fc F -y hffitX W>|3KB*»fc . 3-27 

8 9 6 o^&m*?nm-4 -211 e 3^tisB$*vt 

vv&«fc3t, yX/l^:gR<7>Xn7?t$Hj\ looX 

d y ? nr>jX)v*mnzwmL. xo -y 7 rt cwsia 

EHK-y Fli, SifflSfcffivvfclC 
***8M*^*fc&*1i^HWBI®<0 F54 'W 

I 0 0 0 3 ] 03l±. ClOj; d&IEI3K7 FO-fflO- 
S£«RrU:IMH0T&&. 0<k 1 llit-*-*x 
A % 1 2ttft**">xA, 13lit7M 14lih 

l5tiiB»HIB, I6(it yh. i7ttyx 
/k lsmy^uir-AT**. t-^iAii 

FJB 1 3 fcli, 8**? 1 4 Kttl&f ifflBfctf-y F l 
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fc4 y?yif-/\'i 8jWK£3*itv**. t-?-<7x 
>M 1 k+**)l><>x>\12im*)-&bZtiXEM^v 

[OOO4]06ii» i^Eft^-y Ft<k 0 EP^-f 6*8 
£«>*>f $v2*Hr-F*)-WT*&. .TOWTIi. F 
■y F»K3 0 0dp i . JX)\>&*\ 28k IX. Ztl 
S:3 2Xn-y^t^«tT. 1 ^a-y ^<04 t' y F£|3]l$ 
IHfttS. 1 2%<r>JX)V*W>\ JX)Vfrt>%\ 287 
10 X/Ukli#ft(t£-fit«f , S 1 J X)Vm&A JXlVtf 

w.xxn-vixh*). UT\mz. mi25s xivmg. 

1 2 8 JXiVtfW, 3 2 Xa y ? fc . Ep^Hlif {*, jE 
UfomwifriHi. I1/07?HI327d 7 ^ 
««4HWB»tff4rV\ IS3 2X 

a y91)^% 1 Xa -y ^^)i^«iJIBf)?rff * 5 . 
9u-,9\i. £7u»/?*m L thix*<>ty<nm L i8i 
m%.#>hl><r)X*b*) . *«4%±3&»0fc*Jv^T. fc 
LRfll-WAASit*. ^<0k^. FCLR«^C04t> 
±#9T\ DAT/D I Rff^K^5-^t±5L, LU- 

**tfsSr*>ft, 5tslt'-y hfrmmVv htX' 1 X4f 
WW&tmttlZtlh. FCLRli#36*A*S<lfc«. 5fe 
Slt'y F*^«^4 /XyHi-OB IT SHI FTft-^ 
(t'7F^7Fft^) OAfcTWC, DAT/DIR 
ft^ffl* { 7-y^-§ill.. f-LT, itS^ENABLE 
mtfT? t 4 -faMWi^. v -y f - U/tr-^fc*ft 
>f >"?#ttai$ft..g>. ENAB 
LEft^'T^f-fXOia, <>:<04yX;k»-cOT-^* 5 
5-yf-$tT.. HiJ^$t*.yF£TI§B!S$ftS. dO«t^ 
30 =Sr»^T-Ep^^fi=5rdk. y XfrcomMMmnftm 

tw&'s.nxvktoxm., e«aift±Ktt. 

>f yfcM^^^ F -y F LXL&dk^o 

IT* O^ttftSti. 1 Xa 7 7 i: i 
Xo 7 ^OBBoWWBtti: . v F »1EII«* 

0 4flaW5EP^«E- F £§5 1 Ep^^- FfcBf^i fc fc-f 
c«)*-F*fc: J: 04 (A) tc^-f 
40 J: EP^F yF{ifflf}«0^V^«<7)En^7-f >"fc 

[000 5] LA^L. iOidifirWlffl^t-HCJ:* 

X\ ynx I — 7l,zi. *)4 y? ] J 7 4Mfik\v>il*f . 
«Wi^ffl«»*««IBB$n*i:V^|BlH*»Aofc. - 

»t'7 FSr^< W V? S-ttSJ-rS t'7 F $r(f 

hr>frthA y9-\s-Xlr£Zim^-v YvmhYy 
4*£&mbkti:hk. mmtfWmtk**). Si 
50 X'Wmh ffifl^ -f F Of - 7 rfflSWy;* < $r v , *S 
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& 3 X h 7 7 Tl,Z^%tf& t ^ 0 ISM* 1 *) o £ . 
[0006] 

[&WM&U4 3 Sflfl] *#9ltt. ±j£L£V 

Zith ZbtfX'Zhl V9 ^'x -y MEii^a^tsttt-s 
[00 07] 

mi izifflomizn^xte. wmmmmi. 
sxivtmmzixhrftfew^w-yxwmi,. 

o^fcJI^ilLT^vKX^yfcft&VK mm 
</y\ y Fx*x>X'£X(DSX)i>tfmMZti&£o®m 

(4. &7u>y?t\<r>kx<7)JXiV*Wif\ l ztymt&bt 
fcfc, -95<7)7'D-y^co^lil<XiBII)$ill. A s'yHX^ 

«mt-rsi>co-c-j>o. 3 iztmemmz&^x 

(4. II^JS 1 ££(4 2 CE«<0KllllWa!¥SK*J»t4^ 
•y KX*^#. -tftoifcUuRaffl-C 

[00 08] «K^>Q¥%-H^K(tT. 
EimS«Ki5 tX StRf & J: 3 £1"* C 1 T'S 6 . 
[00 09] 

Kite* » 4 'J 7 4 /i-tf+fl-Cff&fcft, EP^oft 

nmw)ffinkmft±.z^&z\btfx'%&. tti, mwm 

[00 10] 

mmmi m i a, *fMH*w f * ^*x meukkk 

ftffi^jSa. 2I47F1/X»£S. 3(4**1). 4(4 

-ffMSBlWi. Ep^?ny?, Ep^S&fi-^, Ep^$? 

IX, mi(i. 4. 5kHzC7)SN6^D.y^ft#5:fflv , > 
h . ^ >y PHMPHMil 1 ti . o y 7 £ i fc fc 
L/C, FCLRft-f, BIT SHIFTfi-^, ENA 
BLEft-f, DAT/D IRf|#«0#fi^2:^-f*. 

«oa*ia^f4fc»ot>«oTr*o. naHm^t 4 
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T/D I Rfl»jW&SS*l&. 
[ 0 0 1 1 ] 05(4, BMffl»«^>-fSttW«>7D-y? 
0t*&. 0#. 21(44h*y h^M/^, 2 
2. 23(45-y^«. 24(43 2h'-y h 
VVX9. 2 5(47>-K[s]S&. 2 6(4t-^ggi)WC' 
DAT/DIROT, BIT SHIFTif, 
10 FCLRffl^. ENABLEft^tt, Hl-CKWLfcfl 

(4. 03T"iraU:4 o IC, 12 8»/X;^'3 0 0 

d P i oafjrcjgissn. m.mzx 

X4 vUVsftfthV-lA'A Vll/s. -y Y-frSX'h 
h. UztfiX. 7>-K[I]S&2 5(4. HSSLfcHt-* 
(CttlELT 1 2 8ffl»tf5><i, *<oatfj£J: 0 t-^tt 
«j[H]ff&2 6 tUflW* . i^SaSMTJi. 1 2 8fflc0/ 
X/Ki. 4<i-fo5rl7n-y^i:LT, Nl<kffin$^ 

2t , 7h^(ti]x7hW> ;; X?2 40ai^«7-Qi , ■ 

[00 12] FCLR(g^-(c4->T, 4h'-yhx7hW 
i^'X^2 1 t32t'«y h5R*l6ji/7M^^X^24fc:'J 
^•yh^il. *0)&*>±tf t )'C. 5-yf-HI»2 34*DI 
Rfi^* { 5-yf-$iX, 3 2t'-yh^*|6j>'7M'vX^ 

hfffoimfeZtll. BIT SHI FTfi^ 
14. 4h* y h^7hUi^X9 2 iWnvtX'M . % 
<7)±hTtf r )X\ DATfl^TX9&£*U ENABL 
30 Eft^4*>±*>'0T\ 5-yf-0»2 2t5-yf-Sit 
4. 5'yf-§*lfeDAT«#(4» TyHHISSt^^ 

H" co^ra^(t. t — ^IE»H]{fS 2 6 SriBK 
LX^-9<r>tm.mtchtihtiK ENABLEft^5r 
;D7^tLt. 3 2h'.yh^|6lv7hUv'X^24 
A>'v7h$ixS^, t-^(4, 4t'-yhrtt3 27 
o-y^*W«)$iXl.. 

[ 0 0 1 3 ] 07(4. *ffi«t J: 0 , lEfi^-y KTW* 

t^3Ep^-K(CfcV^T(4. iBWH^-ffc^SFC 
40 L Rffi^i . £ i t'(4 . 0 6 -£1^ 1 EP^^ - H 
( Ji^WEP^^:- H ) KJt^-C . 2 ^^jgjg^-C'ai^^ 
4*)<0fc#iTJ:V\ FCLRft-f(4a^^n-y^$:» 
Hlfc^JSSfl. ENABLEit-^-, BIT SHIFT 
fi*4, »lW*t-Hi:P!«C, FCLRffi^Sra* 
tfWSfift. 

[00 14] »2W i f*-HODAT/D I Rfl"f(4, 
SI. »3. »5. »7, • • • . mi 25, mi 27 
yX;Utm2, ^4,^6.^8. • • • , mi 2 6. 

mi 2&jX)VbX'?i5.izm'Ztihs.oftfi&tiz>. 

50 Uc^oT, DAT/D I Rfl-f(4. fi^FCLRft 
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^tj:o, unfa? taxi. &3;x)vwn 

mzfQ^Ztl&XoftfSLZtl. OUT. SS2Xn-y?*> 

4J:a#**n. ENABLE«^-T5-yf-S*lfeJBR 
*?jWB»|S*1*. tfWFCLRft^T'li, ±T, »1 

fRSfi. -PUT, SS2Xn-y7cDg56. g587X/U**|§| 

A^Xn??rfc(cJIfcq]*Sft4J:3ffc&&*i. EN 10 
A B L Efl#t-7 -y f-SiifcasfcaiHWIIHttSii* . 
[0 0 1 5 3 »3BJlKe-FODAT/D I Rfl^«±. 
SSl.S2.SI5.SS6, ■ - • . ]R1 2 5. JKl 2 6 
7X/l/iSS3, SS4, SS7, £8. • • • , SS127, 

UttfoT, DAT/D I RfflWi. g^tfOFCLRft 
•*fc«k9. 41\ *iyD7^««l, SS2/X/^<|b] 
^tEp^S*i4J:pfNaS*i. OUT, SS2Xn.y?c7) 
SS5, W6yXikOT^B»(£9*«<iftJ:dfl5*S*i, fit 
TlilC 2 t'-y b ZtaSX/Wfu v 7 rt KJRKW? 20 
$n&J:dfflfi$il. ENABLEflt#t97f8hfc 

«B3lfWWI»ii*. 8W>FCLRflWtti. 4i\ 
SUXoy7tf)SS2. ^yX^HBSCW^SfiiJ: 
oft&Ztl. OUT. SS3Xny7c7)SS7, SS87X,1- 

i <07 XtVtfifu -y 7 r t fcJRKW** ft* J: 3 ffr£S 
it. E N A B LE«*T9 7 f-Sftfc«J**?iWBI&3 

[00 1 63 -fft;b*>. SS2W^*-K*3<J:tfS53EP3: 
t-KfcfcWCJi. leU'vy Ftt, 2fg«0^«T'» 30 

[00 1 7] SS4£|]^-Fte. S?2E|^-F 

CLRfI-f(i. 06-ClKBJUcS?lEn^-K (ffl&cO 
OTwe-K) KJfc^T, 2fi«S«38rcai*-f&ti«)i: 
#i-C«fcV\ ENABLEfl-t, BIT SHIFTff 
DAT/DIRflWi. FCLRffl**SfllKf&S 
§ill>A { . S12Ep^-KfcSS3Ep^-K<±, 3 2X 

T. locOFCLRff-fTti. 1 6Xny7#£7)fi^*; 

ftfcswju' ^oyx/winttfKibStf*. 4fc, D 

AT/D I Rft^Hi. FCLRfi^ifcJbtfOOft* 

fLi.EP^yX;UOlEil)|ilIff*«RlK-ri». 514 
EP^-H^DAT/D I Rfl^ti. ft*W>FCLR*i 

J: o , a i nmm6 a j xivit. if &xn -y 7 r t 
icO¥Sit«j:dlMSfi. <5WFCLRfi^T(i. u 50 
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1 2 87^316 5 7X;l^\ jSKioXn 7 KEp^ 
[0018] W^®2r@4 -Ctt .04(A) 

tt . « i am- ktep* l/c t # <o wttsrc* o . 

124 ( B ) 7S. ( D ) (i. JS2J*SS4W**-FTW 
Ep^t- KT&6SS 1 Efl^t- FOTEp^BfcjjsLfcH 

4 (a) -ctt. *MBMnc«c#t&«5>f ya<mz® 

»3OT=*-H. »4W*=E-KTI4, fit 

tgixti^. l*>u io{aaxi^ft(±§i5f^:#v^ 

[0019] Ztlbn&f*- HCtJttftWMffljjaWc 
owCIKH-f 6. H6TBWILfcJI!l WME-H(cfiv^ 
Tli. »l^S»12 8yX;Wi*W17'av^*»4>»3 

2 Xo y 7 4 TlfiKXa >y 7 r fc CjtK LT Ep^$ix 

JtWLfcH, 06 t^t«t 3 C. 1 Xn y ^ 

[00 20 3 c:tlC«UT. »2W*t-KJ3«tl«B3 
Ep^t- Hfc*3UT(i, a 1 Xo v?frt>f& 3 2/07 

ix§yX;K7)S:A\ SSlW^t-H^^fftO. LA 1 
t. locoXo-y^rtoyX^I-^TiaS^flSCli: 
tt=Sr<. ^ftwyX/PTA*. Uc^o-C. miXoy 
i?*^«3 2XD ^^4-C-f ^'J7-f/PSr#*L-Cffi 

ttre^nnu;. ssien^-Ho^^offlv^ 

T'S>9. 07c7)»*7n-y7^1^«. 06OS*7 

[002 i ] 4fc. »4W*=e-Hfc:»^Ttt. mix 

n -y ^*>4>Jt<J:#Xo v?ft<7)t'<.X<OSX)l>1ffl®Z 
4 MzmtXlt. ¥#tf)Xa y ^ 4T<OEP^tfcV^ . 

[ 0 0 2 2 3 B2ti. #EP^t- KT'ffiHrri. t %<?>%. 

mmmm®.mco~mt:*?7y7X'hz>. mi®**- 

5. 3kHzT'£>6<0t;:*fU 3^2^^^— H 
«6. 7kHz. 3S3Ep^e-F{i6. 5kHz»SI4 
Ep*t-H{i6. 6kHzi:, S52Jb^H4 Ep^-H 

Tit. si i ep** - h iz% ix, 2 o %w± t ««nn 

[002 33 SBK**t»Lfc44. fOTSZUZtUfri 

'ttotzfo. (f&-t&>*f-yizfotx®uzi$\fh ; z 
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mw>bz<xi>mmz%(>%^tiK My 4 y<r>m.x 

ikmumcom^nm^mtcih. my 
mmwzfr. »»mm®%.m i xzhm±z%m 

*-K. -ttchh. W,2?j%.W.4^*:-YtfmLX^ 
[0 0 24 3 4He-Ffcowc. SfefcRIW*. Xo 
%,l7u>v7\tn = 0Xh r ). 3S3 2Xo.y?<;tn = 3 

lx-bl. \7u»,7\ t zAm<njX)Vtfhhfrt>. mi 

SXlW^M 1 2 8 y X/K0yXyW#-f Ji» 4 n + 1 , 
4n + 2, 4n + 3, 4 n + 4-CJ><o n(i 
0, 1 , 2. • • ■ . 3 1T'£>I>. 
[00 2 5] jSlEP^-Ftt. 

4n+l, 4n + 2, 4n+3, 4n + 4« 

^r«yx;iTWB!i?sit, xo^^crttjaacw^sft 20 

[00 26] JS2ffl**-HHL &Xo y ?|*|<7)W 
ISllIKO'Vy F-X^A-VTfi, 4n+l, 4 

n + 3 coy xMfw&ix. xu -y ? rfcKJi&Eim 

*U ^2@<7)^-y F-X^fCH:, 4n + 2, 4n + 4 
OyXA'jWfflKSfU Xo-y ^ri:t«aW*Sfl6. 
ClW2[l]co^-yh'X^+yC'^:yX;HcJ:S lmMy 

[00 27] JB3 9* J E-Htt» ^Xn-y^rt^EP^^ 30 
million 7 HX*^>"C. 4n+l, 4n 

+ 2 coy XMms&ti* xn -y ? r t waaw^s 

ft. $2lfl]<9'\-y FX*-\-Xt\ 4n + 3, 4n + 4(0 

[00 28] *4Ep*«E-Ftt, #Xo -y ? fltfOEfl^A 
9-V\t. mHIO'S-y YX*WX\ 4n+l, 4n 
+ 2, 4n + 3, 4n + 4<n±X<risX)Vffim.Ztl. 
Xn-y7rfcCJf&l$^$ftl>fr\ SXMfiWR&tlh 40 
<7)ii, n#0~l 5 fc*JWC n#16~3 1<0 

13(2. yX/WiSiK3*u5rv\ S52@<o^7Hxdf-ty 
T'i. |5]8HC4n + , 4n+2, 4n+3, 4n + 4<0 

£t<oy x^#siR3ft. xd >y 7 tcma^sft 

n<0J«Wi3 1 9, 7 XiVtfmRZiXh 

coii, n#3 1-1 eiiZH^XXh*). n#15~0<7) 
Hli, yX/W*jS!R$ft$r^. ,I<02EI<D*oyF;*** 
yX'&SXMz£ h l rxr>My4 >o^Bf¥if9n-fh. 
[0029] immt. »2~»4ai**- FfcRR&fl 
St><0?{*5:<. m*n%%1rt®X'$)&. ft 50 
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2EP**-F*fcfc^3ffl : ?*-Ffc*ilrvc. ft 100 
Ay FX^-vyfcai2|l|^-y FX* -V yKfettSEp^ 
^[6]^4Ep^t-F-C1KBJUcJ:5(^ 8f3ri&j£« 

[0030] EP^A-^-yfcfcWCk, 3E»*«TirC» 
6. «Utf. ^2Ep^-F(Ifc(tl.#Xn y^rtfiOEp 
*/t*-Vtt, ^lHI<OA l .yFXdf-vy»i, njWSHBW) 
*g£(i 4 n + 1 , 4 n + 30)7 X)WM1RZtl. ntf 
m.<?>m%\&. 4n + 2, An + 40>;XMfiW& 
ft, Xny^rfcfcJB&WSft*. *20<O^-yFX 
**>X'te. nifiSmcom&li 4n + 2, 4n + 4C0 
7XMfiWRZil. ntfmiOiSi'&l*. 4 n + 1 , 4 n 

ft. CCD2HlO^«yH^*-v>T^yX;HcJ:6lofl5 

[003 1 ] ClfOiai^ XD-y^rttfOEP^N'^-y 
aWt'&V>it-g\ Ep^A?-yfcXo>y?tOia;*£;b 
tftt, T tin. -f^^. ftlEKOA-y 

YX*-tVX\ mfe<DXay?l,zti^Xit. 4n + l, 
4n + 3«oyX/l'# 5 3iS?$*U SOOXn-y flZ&^X 
Ji4n+2, An + AnSXlVtfWSiZtl. Xn-y^r 

fctiiacEP^^n. sg2@^.yFx*-vy-t'mi[5]fc 

[00323 m3lW*-Ffcfc{t6#Xn-y?l* J <y)EP 
^A-^-ytcoV^Tts mi@cOA.-y FX4f^y(i N n 
* { ^tcO^{i 4n+l, 4n + 2coyXyloi J SS?$ 
ix, n*«fflR<?>*&tt. 4n + 3, 4 n + 4<0yX/W# 
SiR^a. Xa -y ^ r t tzm&Qi^ZtiZ XolzLXi) 
&\\ ^2EI<0A..y FX^-vyfti. n#SF&<0*§£*i 
4n + 3, 4n + 4C0yX/l/*<iMtR§ix» n*HPHR^) 
4n+l, 4 n + 2<oyX;W<StR$tl, Xd 
■y^rkKJIi^EP^Sit-C. dc02H]<0A-y FX^A-V 
T'^yX/KcJ; S 1 o<0«5-f ><?)W¥imTth <t ^ 

[0033] znm&h. Wl7--Vt7u-/7<7M 

z-^hwi. mmx'KKxi,*^. mim^vvx 

*\>X\ BfScOXD-y^tCfcViTfi, 4n + l, 4n 
+ 2coyX;U*«SlR$<t. m<r)7n-v7lzii^Xli4 
n + 3, 4 n + 4«oyXyl^SS?^. Xo-y^rtt 

nqi&'tf-yX'Ql^Ztl&XolzLXhX^. 
[0034] Ztlh&2$\^-Yitz\m3fm*- 
FcO^tioV^Tt. mi^\^'vVX^^ytW.2m 

v\ 

[00353 S4EP^-FCiJV^Tt>, miHcO^'y 

Fx^f -v- y ttJtt* Xa -y ^ coiEK^'Hti^coXo y 7 
R<»*t**>oWfi:<, Mil*, m&3<7)7a-y7tf 
mRZtlX. 4n + l, 4n + 2, 4n + 3, 4n + 4 
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ffltZtvf. ^ 2 ®<yy\ 7 Fx*YyT'MSc«g«9Xp 
vftffflRZtl. 4n + l, 4n + 2, 4n + 3, 4n 

[0 0 36] $f>£. MUECO^'/FX^-ryX'ttfeiO 
7u»,9tfffl&tl^ 4n+l, 4n+2, 4n+3, 
4 n + Anty^S-yX'W&Sl^Zti, tticoyn-v? 

itaunztvr. ft2®<n^«,Yx**vx-±mL<7)7u 

•yftfSfflZtl. 4n+l, 4n + 2. 4n + 3, 4n 
+ 4£0Ep^A^-y-C'ffi«l'C'EP^$it. JJEBfjtO^D 
y ?tiaffiS*i*v>J: d LT t J: n. 
[00 373 S&K, flfi^ffl^^-y^flW-t&ii: 
tft'^S. fltttf. »lEI<0^«yF^ + y|i, 4n + 
1 wyX/WtfMRSfi, Xp y 7 r fc fcHiXBJ^SfU 
^2H1^7 H^df^yfii, 4n + 2, 4n + 3, 4 
n + 4 *>y X/PjWBffiSiv Xp 7 ^ tH&Ep^S 

commmizti^x t . m 1 fx* a- v<n^n 

?-ytf4n+lX'%<Xh£<, 4n + 2, 4n + 
3. 4 n + 4. WftlTi>£\>\ 
[0038] Z<D£o%ei&W-y<7)%i£i>. 

(i=5rv\ £>l>XP7?fc*>^TJ;£4n + ljSW&tu 
ffiO:/n-y?fc*5VvCti4n + 2#SiR$*u Strife 
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